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(57) Abstract 

Benzodioxole derivatives represented by general formula (I) or pharmacologically acceptable salts thereof, wherein R 1 and R 2 are 
the same or different and each represents hydrogen or lower alkyl or R 1 and R 2 in combination represent cycloalkyl; R 3 represents lower 
alkyl; R 4 represents lower alkyl, nitro, cyano, carbamoyl, formyl, lower alkoxycarbonyl, or carboxy; and X and Y are the same or different 
and each represents N or CR 5 (wherein R 5 represents hydrogen, lower alkyl, hydroxy, or halogeno). 
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w m 



^rntes ^ (pde) wmmftm^L, ^m&w^ 

&T^V^>3' , 5' -^^'J'y^^y*77i-h (cAMP) &l>b^7' 
y^>>3' , 5' -t^iJ^^^;^7i-F (cGMP) GD^Jg£±#£-l± 

^^(DWm%m%-t%Z-hi$ l 8\t>nx^Z>o cAMP & «t flf cGMP © 

.toTfftonso t^ts pde %mm~f&z.bi±, ^ne>»^^t> 

^■v— ©«JK*±#**S^i:t:«:So pde fc: fcfcs&fe £ t? fc: 7ff©7M vif>f 

[H/>r •'f>-77-YaD^M-^I>X(TiPS),'ll, 150 (1990)33 J; 
XFfflfc 12, 19 (1991)] o 

sfa.B.Mm<DMmft camp £±#£-12- & £ n ^n^ctStSfb&JPftJT 
^Sdh^^mrv^o fii&MJIS^rSt^tii^ JM^H^ (TNF) 

Dfetu^iw^f h*>r >©#*b n jwufiffltt*^ (icam) tzzommfe 
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-mUm*-(J. Mol. CeU. Cardiol.), 12 ( Suppl. II ), S61(1989)] 0 

M,M¥mmmm^(D camp mi§i%±g-g"&z>t, ^(Dium^n^ix %&z.t 

tfftl ZflX ^ Z> (T. J. Torphy), fU Wj^J-lt— Zar- Trt-7VlY Ttf* 1 

(Directions for New Anti-Asthma Drugs), t~~V%h ' (S. R. O'Donell 

and C. G. A. Persson), 37 (1988) V mVM-^ (Birkhauser-Verlag) ] 0 % 

m&><btiz>o znz&m^mm^^mffiMmxte, b^ltiv^cdpde 
(pde iv) &cAMP(Dfrmtem^T&z£mM(bmzf£^x^z>o vt^x, 

i»«g$ilT ^ § *7* •^*JP"f>VX7^r-$/3> ( J- Clin. Invest.), 94, 

1543(1994) ] o mWz^ TNF otifi, D £ f^tM^bfe ^D->^& 

^o@B^M©m xijg^M#bT*5^s ^n<b(DmmizFT>Eivmm 

MftM^^&&*SW&tP7ji^nX\^2> l%4f*~ir*m (Nature Medicine) , 1, 
211 (1995)^3 cfc OTIS, I, 244 (1995) ] 0 
WO97/20833 \Z\± S PDE IVPfl^ffl^WT ^7 7 X K 

$ fix V ^ & o 

W096/36624 fcfciu PDE IV IS^fflMf & If 7 i £^#3 

t^b^^^s pde iv mmnwrnt-^m^-r ^ 1 Hj£#& &<> 
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[rl/>r •^•7r-73D^*Jl/-^I>X(TiPS), 18, 164 (1997)] 

> V ^ 2j- ^ V -;H^##:^^#t-T & d h & § 0 
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m (D & m (D itt; #3 ( i ) £ fe i± jg- © n a ^ (3 wtn $ n & m © m m c w -r s <> 

»>a^ * U«>a^^^©t;i/* »;&jse n v^^>>r>AJ^ N 5tj;i/^e?AJl>& 
tou #'Jx.l^ 7pk;k -fV7oK;k :t^-;k >fv7^ 

;K sec -7^;K t e r t - ^>^-;k ^3=-S/;k ^T^-;K :t 

n7>JK ^^p^.>^-;k ispv^^-i/JW ^p^^;k j^d^-^^- 
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fc&miMs it&m (id ^mmMK - 1 o o°c~m&(om<DU&. 

SJ(S*^ ^l^bi^i (Ilia) & N ^tSt£}g8|tK M^*fr£5i§!l«©^ 

UTI^ *BMb?- h U •> A s zKK-fb* U t> A, th'J A^< h dp-^ h\ 
# u tjKx- b=^> h\ TK^b^-hU^A, 7jc*jb*U>>A, :/^-;i/'J^A, 

»J ^-»J7 ASM V7P tVI/T * F (m$i LDA ^B§H3) „ # U £ A t e r t -Zf h 
AD^>ft#I^bT!t /7DDFiJ7fMX, ^DDh^f^XS: 

;w^^A N ^7x-;^7^y7xnt>; < !7^'7A, WK^S^A 
rh7tFD77> (W^THFhB&IB) , S^^X 
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D*;i/A, ^>-t?> N h;bo:>, S^^l/T-fe h* (J^ DMA £ B&H3 ) s 

^^fM;i/A7^ K (i^f^ DMF b B&fB) > ^-;i/X;i/*^> K (J^f^DMSO 

Ybi^tJ ( II)ti. 5/>ti/X (Synthesis), 122 (1986)HB<S©^^(z?p 
J^lTSCIh^T^So <b^i#3 (IIIa)(i, t h7'\rn>-H'-r( Tetrahedron 

Lett. ), 36, 5319 (1995)HB«©^£;» DT^-T £ d T^T £ &o 

X*i2 : (la) ©SOt 

{b£r^ (la) <b^-t) (II) hlh&W (Illb) h£xfi l izm^XEijfoZ 

££&WO95/06640 &b<&7747y*- (Pharmazie), 38, 591(1983)13*4©^^ 
X|I 3 : -fbl^j(Ib) 

^b^rt) (lb) mb^rt; (la) MM~A?33t!i©^S#:£T\ 7k£^*ir 

z^&mm*, ^u~m^tzm%(Dffi&(DmcDumx o . 1 ~ 4 8 r^ms 

JM*t UTli^ TkSHbT" h 'J <>A, TkHHb* U ^ A, r-h'J ^A^ h =^> b\ 
£ V ^Ao: h ^> h\ tRUM:^ h U <>A, 7K^<b^ >; e?A N ^;i/'J^»>A N 
LDA , *'J>>Atert-7h^i/h\ HJ ^)]/T ^ V 7n 
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y— ;k i/^nn^^x ^dd^I/A, ^>-t?> N h;i/^> N dma n dmf n 

DMSO & 2f WjTjt ^n§ 0 
x=g4 N 5 
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CONH 2 

(Ic) 

(is*. r\ r\ r\ r\ x&£tiy\±^ ^n^timmtmMm^m^-ro ) 
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aw — ;k r-t? h - h u;k tRs T-fe h> s dma n dmf, dmso ts.}zi$mm 

Xfi5 : 4b£-tJ(Ic)©Mjg 

-tf>, t:Ui?> % DMA, DMF, DMSO & ^WJ^^tl^o 

^ > ^ - r £ ^ ist£« £ » Ltc7>=E=-7t (DKm-nm v ^ & ^ts 

t£^£LTte, i^^nD^X THF s t"U^>, 
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-7$ J— ;k -rvrn^iy— ;k 7-feF^h'j;k 7k, DMA, DMF N 

DMSO & f^J^ £ *l & o 

mnt, iii, ttm, ^ N m mm, mmm, 
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ffiffcffll : LPS m^^T.m.lk^^JV'^CD TNF aM^M%M^m 

5-6 ^/m<0 BALB/c t> X ( 7 M^r) ( H * — JVX Vj S-*t) 

J3»j#tf';i7-yft5^ K (LPS , ^ 0.2 mg/ml 

a iZ^M^MAlzmm U foW. 20 g D 200 a 1 U 1 B#P^f^(3 

BS)sMj& L ikm £ frM b 7c o !»Yb£r#5 0.5 % * ^ ;v -fe n — x MM £ M^M 

& 1 mg/ml & J; ? L < l±WM LPS 90 ^tuidftS 20 g 

&fe D 200 1 bfco JfiT/il *P CO TNF aMJ^«^f^fi§$&^nM5» 
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m (elisa m izxmfe bfeo sp-^ u >mmmmm (pbs) bfe 4 mg/mi 

©JnTx"^ TNF ^7D— ^-;i/Jrt#: (>f >if -f A*t) ft 96 ?WJS v'-f ^ P 

#-f^ — h (*>^? • ^Ay/l/- h'MaxiSorp\ * > ^7*±) 50 ju 1 

/weU jjPx., 4 °CT* 12^3—^ >^*U 1 %^ ->Jfll^T;i/^5. > (BSA) 

%^t$v>mmmmm (i%bsa-pbs) ft 200 //i/weii ap^ s isti mm 
iiit##i^§^n 'y^im u >mmmmmxm\ 1 %bsa-pbs 

T? 2<g#fibfc*tftJfllfS* 100 u 1/weU #P;tT 2 ^fP^Ifitilbfeo 
*S tl bT U =2 > £ :± > h v >>X TNF a (>T >if-T A*±) ft 1 %BSA-PBS 

b £ & CD £ [HJIi {C^lJi bTfflV^o ZtL<b7°U— h ft 0.05%*° U tf" * 2" 
^^-b>V;Hf ^>^ey h (Tween20, 7 3-t) ft^tfPBS 

(0.05%Tween-PBS ) f3 [U$cl\ 1 /z g/ml (D^UgM 1 %BSA-PBS 
bfet:^-^->|^lrL-x''>^ TNF a^U^P-^Hftft; ( 7 ^ >^ :n >*±) 
ft 50 1/well #Px., 1 BtPe^gb^f^. 0.05%Tween-PBS T 3 tU^fc 

V > N 1 %BSA-PBS 7? 4000 fg#$? b ft * — X ^ 5 s : ^ y ^> a 'Vl/ ^ ^> ^ — -tf 7* 
tf^>D (<?3l^-#) ft 100 //1/well in^t30^gatilbfco 
gft(-^tl^CD7°lx— h ft 0.05%Tween-PBS T 3 [H^V\ 3, 3', 5, 5'- ^ h =y 
A > ^ > ft 100 jul 1 /well T*2JP;^ Igfe bfe to^t 10%W^r«ft 

100 a 1/well jjP^TMiS ft f£jt£"fc\ 450nm(7)PMJSftilJ^bfeo 
TNF a»jgfcfc. tliiDStllbfeo 

(%) = (A-B) /A 
A : 3 > h D— TNF a*§Jg. B : M3#&T© TNF alg 

n> h n-;i/©TNF a^jghJi, a»fbi^tJ##;£T (0.5 %^;i/-te;i/P 
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7-* h^>-4- [l-^V-2- (4-fc°U^;i/) xtn [2, 

8 3 6 6 2 4-Jf£tfB s ^»'J 1 0 0, J^TYb^t; A V > ? ) Sffl^feo 



fb£r$)#^ 
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mmm (%) 
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1 0 


7 9 
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1 0 
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1 0 


8 1 



frS 6 0 g W&OM&X > >? ^(Sunkus murinus) 1 M 5 ~ 1 5 
V^feo C.rV\ 0 y-y*-n-t7* -(Japan J. Pharmacol.), 48, 

303(1988)^ 7,>Z7s~&&MWL<D>r — y ([|i@15cm Xg£21cm Xjft 

£ 15 cm) iZ 1 E-f oPMi&gLfco I»{b£r« 0.5% tween 80 £Mlki&ffi. 
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m2mtm3 miz^rxo iz, ^mmcDit^ i ~ 3 &i«t£6JM«£ 

rS'lzfefb IT TNF aOjiStWIIbfeo PDE IVPfig^JCD— mmmftmx 
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mmwk mm®, mnm, m&m, mmm&ffl. ^mm^^^mntsmi 
m& u < i±*ftja±©«fl&ja#*«aiD"r -s £ $ -c £ 5„ 
<b^ti(i)*b<«^©^a^i3fF^^nam©w^»*5«J:W#ii]^ctt. 
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If^4HigP0i^ EicA-A^ 0.01mg~lg, £?i;b<«0.05 
fi^A— A^ *) 0.001~100mg N n 3; b < « 0.01~10mg 0— FUftl^ bifclfil 

M^J^J 1 9M>J 



1 50mg 

?LM GOmg 

H^gTA,*^ 50mg 

stfU )IT)VZ1— )V 2mg 

Xr7'J>^n^^A lmg 

mm 2 itso 

-fb^fj 1 50mg 

%LWi 250mg 

mm 3 * r-tr )im 

fb-£-tJ 1 lOmg 

?L$t 185mg 

^D^Aj^O-^th'J^A lOmg 

t KD^riyrD hVl/-fe;i/D— 4mg 

^^T'j >^ v'^^A lmg 
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mmmi 

7-(4-*;i/^^^t:'j^>-3--r;i/)-4-^ h^Xh'D [1, 3-^> 

##$J 1 -^m^ntzit^ a(0.28 g)£ THF (3.0 ml)iC}§J§? U 6 N NaOH 7K 

1 (0.2 g, 76%)£^*§H,£: bTfffco 
ife^ : 187-188°C 

iH-NMRO^MSO-^d ppm) : 1.78-1.83(m, 4H), 2.04-2.11(m, 4H), 3.86(s, 
3H), 6.80(d, J=9Hz, 1H), 7.25(d, J=9Hz, 1H), 8.09(d, J=8Hz, 1H), 8.23 
(dd, J=2.8Hz, 1H), 9.02(d, J=2Hz, 1H). 
MASS (m/z) : 327(M + ) 

IR (KBr, cm i) : 2933, 1697, 1448, 1284, 1115. 
7ufS^#f : C18H17NO5 t bt 

(%) C: 66.11, H: 5.29, N: 4.05 

(%) C: 66.05, H: 5.23, N: 4.28 

m 2 (0.25 g, 5o%)&m&mmt i^rmtzo 

HU& : 237-239°C 

iH-NMRCDMSO-ckS ppm ) : 1.70(s, 6H), 3.84(s, 3H), 6.75(d, J=9Hz, 1 
H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 
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IR (KBr, cm 0 : 2940, 1684, 1452, 1290, 1103. 
7CJK##f : ChHigOs • 0.5H 2 O t bT 
HfiUffl (%) C: 65.87, H: 5.32, N: 0.04 
=t#fil (%) C: 66.01, H: 5.54, N: 0.00 

mmm3 

4 h3^>- 7 -(4 -^;i/fc°'J i^>- 3 — T;i/)Xt"D [1,3 -^>v ^ 
1 -e^^tlfe^tl a(6.9 g), 6 3 - fc° U h U y)V*u 

* $ >x;i/*^— h(2.3 g), y^nnah ij7i^ji/*^7^ >y^i^r>A 

(0.33 g)&DMF(23 ml)J;iigfrU 120°C-£ 1 B^jf# b£o ELj&m\Z7vikT 

g|^£r> U A^n^r Fy*77^- (ff^^-;i//^^-f->= 1/3) 

TMM-r^d^tzJ: <b^3(l.l g, 39%)£«iMifl^LTf#£o 
^-NMRCCDCls, (5 ppm) : 1.76-1.97(m, 4H), 2.03-2.25(m, 4H), 2.58(s, 3 
H), 3.93(s, 3H), 6.60(d, J=9Hz, 1H), 6.96(d, J=9Hz, 1H), 7.19(d, J=8Hz, 
1H), 7.85(dd, J=2.8Hz, 1H), 8.82(d, J=2Hz, 1H). 
MASS (m/z) : 297(M + ) 

7 -(4 -7j;i/^^^- 3 1— ;i/>- 4-^ h^xtrn [1, 3-^ 

3 ~ent>nfe4t&yo c<o.67 g)£ffli\ »j 1 £ *Mb 

^ 4 (0.30 g, 49%)^^fe|g|| t IsTmtco 
: 194-195°C 

iH-NMR^DCls, 6 ppm) : 1.75-1.95(m, 4H), 2.10-2.25(m, 4H), 3.94(s, 3 
H), 6.60 (d, J=9Hz, 1H), 7.03(d, J=9Hz, 1H), 7.59(s, 1H), 7.60(d, J=8Hz, 
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1H), 8.12(d, J=8Hz, 1H). 

MASS (m/z) : 340(M + ) 

IR (KBr, cm 1 ) : 1684, 1439, 1267, 1093. 

7c3K#Uf : C20H20O5 £ bT 

H&HB (%) C: 70.72, H: 5.98, N: 0.06 

gf^fji (%) C: 70.58, H: 5.92, N: 0.00 

7-(4-#;i/4^>t:y ^>-3-^;i/>-2, 2-^^^;i/-4-^< h=^>- 
l, 3 -^Ws^^v— ;i/ (fb^5) 
###'J 4 tifc{b-£-#3 d(0.69 g)£ffiw HJE^J 1 (Mb 

^ 5 (0.55 g, 84%)^te^^,^ btflfeo 
14^ : 189-190°C 

!H-NMR(DMSO-^,(5 ppm) : 1.71(s, 6H), 3.86(s, 3H), 6.79(d, J=9Hz, 1 

H), 7.23(d, J=9Hz, 1H), 8.08(d, J=8Hz, 1H), 8.23(dd, J=2,8Hz, 1H), 9.00 

(d, J=2Hz, 1H). 

MASS (m/z) : 301(M + ) 

IR (KBr, cm 1 ) : 1697, 1446, 1286, 1109. 

TtMfrffi : C16H15NO5 t bt 

(%) C: 63.53, H: 5.00, N: 4.68 
BfmU (%) C: 63.78, H: 5.02, N: 4.65 

mmm 6 

7-(4-#;^^>fc'U^>-3-^;i/)-4-^ h^>- 1, 

6 (0.64 g, 95%)%m&m^t Lxmtco 

Mfc : 237-239°C 
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^-NMRCDMSO- de, 6 ppm) : 3.89(s,3H), 6.13(s,2H), 6.84(d, J=9Hz,lH), 7. 
30(d, J=9Hz,lH), 8.10(d, J=8Hz,lH), 8.23(dd, J=l,9Hz,lH), 9.03(d, J=1H 
z,lH). 

MASS (m/z) : 273(M + ) 

IR (KBr, cm- 1 ) : 1645, 1321, 1286, 1084. 

7Cf8##f C14H11NO5 • O.IH2O t tt 

iit (%) C: 60.99, H: 4.00, N: 5.10 
t\mU (%) C: 61.14, H: 4.10, N: 5.09 

■**V—)\< «b^#5 7 ) 

6 nmztitcik&yo f(0.i6 g)£ffli\ ill 1 i;[BHi©^(3 «fc *Mb 

^t) 7 (0.12 g, 82%)^^fe|g^h btffeo 
m& : 228-229°C 

iH-NMRCCDCls, <5 ppm) : 2.71(s, 3H), 3.96(s, 3H), 6.07(s, 2H), 6.65(d, J 
=9Hz, 1H), 7.07(d, J=9Hz, 1H), 7.58-7.60(m, 2H), 8.10(d, J=9Hz, 1H). 
MASS (m/z) : 286(M + ) 
IR (KBr, cm- 1 ): 1693, 1300, 1290, 1084. 

7 -(4 -ijjis^-t )i¥ u yy- 3 --r;i/)- 4 h^>xt o n [i, 3-^ 

flWJ 1 Tf# £ tlfzlk^ 1 (100 mg) §^^PD^^>(1 ml)fc$Sfl¥ U ^ 

fbft-;Hi mi)^^ lo^jp^M^u^o $§&Rfc3M^ M^v^t 

#fc#bT, ib^rt) 8 (35 mg, 35%mM&$£^£ LTfffeo 
ife^ :225-229°C 
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iH-NMR(CDCl 3 , 6 ppm) : 1.82-1.90(m, 4H), 2.10-2.23(m, 4H), 3.95(s, 3 
H), 5.78 (brs, 1H), 6.64(d, J=9Hz, 1H), 7.04(d, J=9Hz, 1H), 7.86(brs, 1 
H), 8.12(dd, J=2.8Hz, 1H), 8.23(d, J=8Hz, 1H), 8.92(d, J=2Hz, 1H). 
MASS (m/z) : 326(M + ) 

mnm 9 

7-(4->>7y-3-b h*Ddr>>t:U 2 -J)V)-4-* b^r^t^D 

[1, 3-^>vJ p ^*^F-V— ;i/-2, 1' —>^D^>^>] 

7 -emzntzih&vo ga.53 g)t^>TymmT^ ^(0.45 g)& dmf (6 

ml)h><^y— ;K0.55ml){3^»b> 60%7X^b^- h U A(0.6 g)£#0;U 6 B# 
Iftlibfe^SgKbfco DMF-tK^^S^LTs -fbl^t) 9 (0.65 g, 40%)£ 
ife^l :245-247°C 

JH-NMIUDMSO-GkS ppm) : 1.77-1.82(m, 4H), 2.02-2. 19(m, 4H), 3.87(s, 
3H), 6.78-6.81(m, 2H), 7.32(d, J=9Hz, 1H), 8.15(d, J=8Hz, 1H), 12.41( 
brs, 1H). 

MASS (m/z) : 324(M + ) 

IR (KBr, cm 1 ) : 2970, 2218, 1645, 1511, 1444, 1284. 
7xM%tfc : Ci 8 H 16 N20 4 hit 



(%) C: 66.57, H: 4.98 , N: 8.59 
Steffi (%) C: 66.66, H: 4.97 , N: 8.64 

4-* b=^>-7-(4-p< F^>>*ji/^t''Ji;>-3-^J^tn [1, 
3-^>V"^^^V-;i/-2, l'—>^n^>^>] (Ibl^tJa) 

(x^A) 4 h^>- 7 - h U r^-;vx^-;i/^h°D [1, 3-«^>V^ 

^-^rV— ;i/-2 5 1' —>^P^>^>] (fbl^Jaa) 
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+ ;i/-2, 1' -$/*D^>*>] (5.5g)©THF?£M(100ml)£-78°Cfc:}£ 

bfe^s ^on hi) ^;b^X(6.3 ml)£?$T U 1 ffSISJt** bfeo i£-fb 
7- > ^ - 1> a 7j<^M ^ - ^ ;i/ £ jp £ «#m & Hi ffi b o ftftfe^* Tf a# U 

( X*g B ) Ib^tJa 

Xg A T'ff e> tltcih^ a a(3.4 g) N 5 - 3 — K t° U ^ > - 2 - * 
^;K1.2gX ^7x-;i/^7^y7xD-fe>^7^"7A(0.2g)Sffl^t, ^Jte 
01J3 tmWL-teJjmiZ £ Qfc&to a(0.78 g, 50%)§MfelS^^ bTfffeo 
iH-NMRCCDCls, (5 ppm) : 1.86-1.89(m, 4H), 2.17-2. 19(m, 4H),3.95(s, 3H), 
4.03(s, 3H), 6.63(d, J=9Hz, 1H), 7.06(d, J=9Hz, 1H), 8.12(dd, J=2,8Hz, 
1H), 8.18(d, J=8Hz, 1H), 9.09(d, J=2Hz, 1H). 
MASS (m/z) : 341(M + ) 

2, 2 -^^ 7 -(4 h Jpi/*M^7i^)- 4 - ^ h*:>- 1, 
(X@A) 2, 2 - i^^ ^ - 4 - ^ h^r^ - 7 - h U 7f 1 , 

7--7"D^E-2, 2 4 h=^>- 1 , 3 V^** V — 
;K0.7 g)£^OP h U^;i/^X(0.88 ml)£ffiV\ #%#iJ 1 X*i A h 7j 

(ISB) Yb^t»b 

X^ATif^nfefb^t) b a, 4-3- F$ifix^;i/(0.9 g), tf&^S? 
•>A(0.037 g), SHblS(0.038 g)£ffil\ 1 X^B fcB&CD^SslCfc »Hfc 
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b(0.51 g, 57%)^ifiiIi:bTffeo 
iH-NMR(CDCl 3 , 6 ppm) : 1.40(t, J=7Hz, 3H), 1.70(s, 6H), 3.84(s, 3H), 
4.39(q, J=7Hz, 2H), 6.75(d, J=9Hz, 1H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9 
Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 
##^J3 

7 -(4 -:n Y*l/ti)\s^ =-))/- 3 -^jl/7i^)- 4 h^S^t'D [ 1 , 
3 -^>\/^V- 2 , 1' — >^D^>^?>] (-fb^c) 
(ISA) (Mica) 7-^fc HD^ri/^U;i/-4-p< b^^XtTP [1, 
3 -^W^^rV— 2 , 1' —>^D^>#> 
7;i/D>fiMTs 7 -:/D^- 4 h=^>Xfn [1, 3-^>V*^;t 
)\s- 2, 1 ' — >^D^>#>] (0.99 g)© THF ?§?$(9.9 ml)£-78°CK: 
^SPbfeflL ^JP 'J f A^ipt >it(1.5 M)(2.7 ml)§if bfco HMT 1 
0#Hgt£#bfc&s h'J^ h*^7>(0.50ml)^iTU 3 O^Wlfeo 

iNHCi7k*«l:ftl8^;i/*ira^.^«Ui*«rmL/feo fiSfn^J^KT^u ©ft 

(XgB) fls^&c 

XgA^^tlfe-fb^Jc a, 4 -yn^E- 2 -^^;i/$m#Sg^^;i/(0.96 

gX SI* ^ V t> A (0.039 g), fiimi- h V t> A (0.73 g) * <fc DMF(8.7 ml)<D?g 

^>=i/8) -emm-rzztiz&y), ^tjc(o.67 g , 53%)^M^«t/ 

^-NMIKCDCla, 6 ppm) : 1.40(t, J=7Hz, 3H), 1.75-1.97(m, 4H), 2.05-2.25(m, 
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4H), 2.66(s, 3H), 3.93(s, 3H), 4.37(q, J=7Hz, 2H), 6.59(d, J=9Hz, 1H), 7.00 (d, 
J=9Hz, 1H), 7.54(s, 1H), 7.57(d, J=8Hz, 1H), 7.97(d, J=8 Hz, 1H). 

2, 2 -V*=3-)\<-A-* h=^>-7-(4-^ h^^>*;i/^^;i/t° U 3 

->r;i/)-i, 3-^w^^v— ;p abi%#id) 

(ISA) 7-^t FD^>^U;i/- 2, 2 - 4 -p< h 3^>- 1 , 
3 - ^ > V * * v — ;i/ (Yb^ da) 

7-7nt-2, 2 4 -jrf h^->- 1 , 3-^>y^5|-^V — 

(XliB) fb^tld 

n:^A-ef#^n^'fb^ da, 5-3-Fb-'J^>-2-*^»?;v 

(1.5 g), M^-7^«>A(0.063 g)s j%mi-h U^A(1.2 g)£<fctF DMF(13 ml) 
##0|J3X*§B i:|SHi©^^J; fbl^d(0.70g,38%)£?ffi^|| 

: 114-117°C 

tH-NMRCCDCls, 6 ppm) : 1.76(s, 6H), 3.95(s, 3H), 4.02(s, 3H), 6.64(d, J=9Hz, 
1H), 7.05(d, J=9Hz, 1H), 8.12(dd, J=l,7Hz, 1H), 8.17(d, J=7Hz, 1H), 9.06(d, 
J=lHz, 1H). 
MASS (m/z) : 315(M + ) 

##$1 5 

4-* h^r^>-7-(4-^ h^-^>*;i/^^;i/b°U^>-3-^;i/)- 1, 3-^ 
yv^J-t^-v-)^ ({b^tje) 

(X|MA) 7-^tFD^r>>tnj^-4-^h^i/-l, 3-^>^^^-^rV 
(Ib-^-tJea) 
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(X*iB) fb^»e 

X^A-ef#^tife^t3 e a. 5 -3— K fc* <J i?>- 2 -*;i/3jf >gt^ 
(1.5 g), S^^^^^A(0.063 g) r mm± h U £A(1.2 g)43<fc^DMF(13 ml) 
###<J 3 X^B fcH«6D^i£K: «t *K fls^»| d(0.71 g, 44%)$ifi^i 

gkj^ : 152-154°C 

iH-NMRCCDCla, 6 ppm) : 3.97(s, 3H), 4.03(s, 3H), 6.09(s, 2H), 6.69(d, J=9Hz, 
1H), 7.10(d, J=9Hz, 1H), 8.10-8.20(m, 2H), 9.12(s, 1H). 
MASS (m/z) : 287(M+) 

7 -(4 b5->t))ltf=.)l- 3 - ^;i/7irj|/)- 4 h^-v- 1,3- 

fb-^tJea, 4-^D^-2-^^-;i/^m#^^;H0.88gX Bfffi^^ 
A(0.043 g), lit^ h U ^ A(0.71 g)*5<tr>* DMF(6.5 ml)&ffll\ ##f^ij 3 Xig 

b tmm&jjmzk <b^f(o.i8 g, i7%)*d€5<6ftfcbr^fco 

ife^l : 118-119°C 

iH-NMRCCDCls, 6 ppm) : 1.40(t, J=7Hz, 3H), 2.65(s, 3H), 3.94(s, 3H), 4.37(q, 
J=7 Hz, 3H), 6.06(s, 2H), 6.63(d, J=9Hz, 1H), 7.05(d, J=9Hz, 1H), 7.59- 
7.36(m, 2H), 7.97(d, J=9Hz, 1H). 
MASS (m/z) : 3 14(M + ) 

7- ( 3 -i?*3-)\s7* J - 1 -^yrn 2 -^n;b) - 4 h^>> 
^tTD[l 5 3-^>V^^-drV-;i/-2, 1' —>^P^>^>] (ftl^g) 
(Xf§A) 7-(l-t KD=^>);n^;i/-4-^ h^r^t'D [1, 3-^W^ 
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Hr*V— Jl-2, 1' — >^P-^>^>] Ofb^tJga) 

7-^;i/^;i/-4 h=^>xh°p [ 1 , 3 -^>^;^t^v-;v- 2, l' 

->>^D^>^>] (3.0 g) £ THF(30 ml) (3 U 7ktfrF 3 mol/l * ?-)]/ 7 U 
fb^rt) ga(3.2 g,100%)£?fittt)H£: bTtffeo 

(xiB) 7-r-fe^;i/-4-^ h^->^if n [l, 3 -^>^;wv- 

2,1' —>^P^>^>] «b^gb) 

XSA-et#^nfe-fb^ga(3.2 g) &!P-feh>(30 ml)ic^fbs Tk^T 2.6 
mol/l V 3 -yXU,m(5 ml)&an£ 20 #fgi*# b&o SJSfc$ft*«ffiT$WBgU 7K 

HT^^'yA^Ms MEET?M^5feU fb£> & gb(2.5 g, 78%) 

(x|§c) Ib^g 

X|I B -£M btltzfc&Wl gb(2.4g) £ DMF(30ml)(3^ it* ^JVTJV^' 

t F^^^-;v7-^^-;i/(2.6mi)^ijp^ s 8 ^f^MM^bfeo 7K^^^^-;i/^ 
-^;v^ip^^ii§Wimbfeo ^JS^ta^n^7KT^#b, 

^!tbT\ ^tlg(1.8g,61%)^M^||^bTff tzo 

KH-NMR(DMSO- de, 6 ppm) : 1.78-1.83(m, 4H), 2.05-2. 10(m, 4H), 2.83(brs, 
3H), 3.12(brs, 3H), 3.83(s, 3H), 5.83(d, J=13Hz), 6.67(d, J=9Hz, 1H), 7.28(d, 
J=9Hz, 1H), 7.67(d, J=13 Hz, 1H). 
MASS (m/z) : 303(M + ) 
TxMttft : C17H21NO4 t bT 

(%) C: 67.31, H: 6.98, N: 4.62 
a-mm (%) C: 67.40, H: 7.16, N: 4.49 
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m m <d m m 

1. -is^d) 

OR 3 

ax 




(i) 



^^>*;i/^-;i/^fe(i:^;i/^^r^^a^b> X:feJ;T/Yy;[Bl---3;£ttfl&oT, 
N £ g| to -Tilt 3< JI 1 iBH©^ > V ^ ^ v g; £ ©ISgi^ift ff 

£gttoU R 4 ft*;fr;i/tf"^>£SlU X^CHSSfob, Y/^CH^^^-TaS* 
11 1 13«© ^ > V V * * V -;i/ff*#: 3; (i ©^JI^W £ H^F ^ £ ft & J&o 

> V ^ ^ ^F- V -;H^aS#: £ & ^ (OWM^m iz&nzn&mo 
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